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immzi mmm 

t-£DNA 0 

[fM7] K#J#^ : 4 ££*©ft3£B83^fr&fcSDNAK:A>f :/U 

-T£DNA 0 

[»*^8] lt#^5j^& 7©VA-rtl^{Cga«0)DNA»A$tlfe^^^ 

o 

H»##9] 5 & 7m*t^fl#K:£«©DNA&»J£^tBK:fiii# , t 
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[^©SMi&IPJ!] 
[0 0 0 1] 

gg -r £ * y ) i ? ft T? & « b 9 > * jK ~ * - & c W * - 
[0 0 0 2] 

O-afeSCTsuji, A. and Tamai, I., Pharm. Res., 13, 963-977, 1996.). i*l 

TJ/T. 31, 493-497, 1995., "' 179 ' 393 " 397 

, 1996., 3£#*B 642-650, 1996.). #X*^/HS<D 
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J^lC&ofcCOkano, T. et al., J. Biol. Chem. 261, 14130-14134, 1986. ) 0 
ttafKTf^T, F1MXfco^Ti«»Tj$t^££fc<Z)<^ #^#§<Z>T 

J: £i*£T*&*J, E^J*^{ctj:^tiS:IEI^1 s %f(JM IT v^ 
£.1 £ (Tsuji , A., American Chemical Society (eds. Taylor, M. D. , A 

midon, G. L.) .Washington, D. C. , 101-134, 1995.). 2£{CWu flg$grt£tf>i$V* 

^tBtttf^B^StlTV^CSchaffer, J. and Lodish, H. , Cell, 79, 427-436, 1 
994. ). 

[0 0 0 3] 

- (DDS)#»ft6T*&S Bg|gf££&tfS 

#Mtt &*UJB bfeK5f y^-tf >f y Zft ? 3 £ iz J: 'J , flgfgtt h li^BB^tc^ti 
®^iKtt?:iS«b-5>3i: : foHrtgT'$>-g>^#^.^tl^(#«f^M flfi : Drug Delivery 
System, 11, 205-213, 1996.). Z\ © J: 3 & BA&<Z>fc«blCU, # < tf) h ^ > X;f? 
-^-fe^l/^'PRI^U -t(Z)ttJHcovxTa)»ijl|II&»*fS:ff e>d 

[0 0 0 4] 

*i£&c& y , tofctfc^asufcTJ&s r 7 u #y * #xMxeno P us)#i?e;iM 

3 ffiliE#2 0 0 1 - 3 0 0 6 1 5 6 
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(Fei, Y. -J. et al., Nature, 368, 563-566, 1994.). ftlAH 1994$^CKoeps 

3&H# U- — y>ffelC&^T>? U-~ >^$tlfe(Grundemann, D. et al., Nature 
, 372, 549-552, 1994. )„ -£<7)^, 0CTlcZ)@B#I £ % £ K V frfc^ U P - V n - — 
>^IC J:oT0CT2^|oI^$tl^:(0kuda, M. et al., Biochem. Biophys. Res. Co 
mmun. 224, 500-507, 1996. )„ 0CT1 £0CT2&£5V^C675&£ V^ 3 #^{C^V\ffi|lf 
ttS^-Ttf, fOliflCfef^Mtt^oT^fJ, 0CT2{i^iC^MfCM^ 
It £#3. fbftT (Grundemann, D. et al., J. Biol. Chem. 272, 1040 
8-10413, 1997.). H#fcfcWWfC^3l^#Ji&;ri£#, 0CTl©#-a-li^tlJ^ 

[0 0 0 5] 
[0 0 0 6] 

[#&0J! b «fc ? i: "T £ »fi] 

[0 0 0 7] 

al gene)tf)t£tCte, m*\*Vto £ + &mte*tfi&&"r& £.<?> 

^H«©%i:> -tJ-^h^^t/3>^JCj:oT^bfcM«^ (fetal gene 

c *|§B^#^lir(Z)iig@tCSVNT, h^>^^-^-0CTlfe j:t>*0C 
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y-tzzmz «fc y gi$©at^?S:3Urrs£ £{cj&:#Lfc 0 ££(c, #380J!#^ 

[0 0 0 8] 

(4 ) @B^J## : 4 £iB<R©££BB^Jfr&fc&DNAlCA>f :7y 94 X-TSDNAtf 

(5) (1) *fel± (3) {CfB*gtf>#>A°?fC£=l- K^SDNA, 

( 6 ) Sa?!I## : 2 JClB^Ofigffi^Jfr&fcSDNAtC/W X"t"-SDNAT 

( 7 ) U?!J## : 4 £|H«©£3Sffl#I#*e>&&DNAlCA>f 7 V #>f X^SDNAT? 

(8) (5) (7) ©V^rtl^JClH^ODNAj^ffAStlfc^^^-, 

(9) (5) (7) ©V>fn^JCgB*©DNA«:^BriBlC«f* , rS^«« 

(io) o) &cfB«©jBm«m#£^«-t&xg£ii-fr, (i) 

(4) ©v%r*i^lclB*<Z)*>^^H©SS3i*^ 

(11) : 1 SCfB«tf>7^ yaftffi^i^&«i*^>^^5t^*g^'rs*rt 
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[0 0 0 9] 

?!]##: 4lC^ 0 £*iP>cDNA#=2- Kt5*>;^e©r5 jwmm* 

>^^Ktc-&*tis^n& 2o©^>/^iot5 ygftSB^jti^ictfty, 76% 

*&#>f h9>^5K-*— 3 >-fei/-9-;*fB#f [Leu, lie, Val, Me 

t, Ser, Thr, Ala, Gly]-[Leu, lie, Val, Met, Phe, Ser, Ala, Gly] -Xaa<2>- [ 
Leu, He, Val, Met, Ser, Ala] -[Asp, Glu] -Xaa- [Leu, lie, Val, Met, Phe, T 
yr, Trp, Ala] -Gly-Arg- [Arg, Lys] -Xaa<4-6>- [Gly, Ser, Thr, Ala]) (Maiden, 
M. C. et al., Nature, 325, 641-643, 1987.) bT IgfiRlC, ^tl 

[0 0 10] 

Mx-ii. tea, try 93 *>*i*. 

[0 0 1 1 ] 
#3818© 
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WJC^ffiU HIV?* J: UHfi*£IIUKU ti fc^E 7 * n — 

fcf, ift^cifcJR, ^nf>f>A, ^n^-f >g^j^a, DEAE-r^->3SSI^nvhy^ 

[0 0 12] 
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M^MM^is*^!* (GIBCO-BRL,Gaithersburg, Mary land) , XV ^Ztl/*?- 
KtC «fc&fflSfi#MWg£#ISi$8i& (Kramer, W. and Fritz,HJ (1987) Methods in En 
zymol. ,154:350-367) , Kunkel& (Methods Enzymol .85,2763-2766(1988)) teif 

■tfim-fbtiz. 7$;m<DWM&. mn. ior^ y nth 

[0013] 

^H#T?&*U*. S\>C7V #jl£-*/a>&ffi (Sambrook,J et al.,Mo 
lecular Cloning 2nd ed. 9. 47-9. 58, Cold Spring Harbor Lab. press, 1989) & if 
SrJBV^T, : 2 ££kUtC tan tf>DNA@B?[J BP) £«IC, d 

: 2££&i4CSH«©DNA@B^£&£DNA£A-f #>f SDNAtfn - Ki" 
§^>/t^ft^ot, : 1 ££&3 fCfS«<Z> h^>*tf?-#-#>A 

, ±aai:ra«ic, zyrttntf^mx^xyzw&t&mnzm-tzziiitm-t 

5vK $/fc£jWSV>e>*U ^JClPI«JSsif©JfilW^#lltK:aLTV>* 

*m-tZ>%yrt9 9i*n- K*T SDNAtt, ilS, : 2i;£teIB#J##:4tC 

8 ffi!E# 2001-3006156 
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:4lCfH«©DNAi:, < £ %70%J£H_h, b < tt'J>& < £ =&80%fiA_fc, $ & 

lc#£ b < i±4>fc < £ %j90%j^±©@B^J(Z)|M—ffi$:fl1"o 

[0 0 14] 

£ © J: O &DNA £ "f SfeftC/W^'J^^-^H XDgtftOM £ 
^TC5^1< = flPt>, TExpressHyb Hybridization Solutionj (CLONTECH 

*fcSB)&JSV>, 55"CT?30^JK±yi/A>f #>f if- S/ a > Srtfo 
fc n - £ »I U 37°C £ 55°C 1 B# ft JS*±«M * 5 £ IC J: *J / W :f U # 
>f-^-S/a^&^fe>. *<B«U 2xSSC, 0.1% SDStf», ^fi-e20^©Ss#S:3ia. #C 
lxSSC, 0.1% SDScfi, 37°CT'20^©^d#$:lllI^f e>o <fc >J b t b 

"Ctt, TExpressHyb Hybridization Solutionj (CL0NTECH*±$g) £/B 60°CT*3 

SSC, 0.1% SDS#, £ffiT?20#<Z>Sfc?£«:3|SU &V^\ 1*SSC, 0.1% SDStp, 50°C 
T20^©?5fe^S:2iaff ^. S&lCtf^bV^ttfcLTH:, TExpressHyb Hybrid! z 
ation Solutionj (CL0NTECH*±fg) £M 68°C ^30^«±^ U A-f ^ U #V if - 
*/a>S:f?ofctfe, Sbf^D-^5:ttb, 68'C T*mmSUiUU-t * - £ 
tCj:yA>f^U^>f-Br-S/3>«:fTe». *<8lk 2xSSC, 0.1% SDScfi, ^MT'20 

ftvmwzm. #^t% o.ixssc, 0.1% sds*. sox:x*2oft<DffifrZ2mftt> a 

[0 0 15] 

tCg^T*. *»W©DNAtt, cDNA7?%, ^ ^ ADNAT' =fc J: < , * fc^&DNATf&o 
TfcJ:V^ #$8H!©DNAtt, ±|B© J: O ICSE#I## : 1 * fete 3 CIS*© * > A 

A^M5:/ffiilx.^>A 0 ^S^bT^-r^fe«)i-f | JMb^S= KP*>, #2PJ!<£># 
>7^^jRS:3- K-TSDNA SB#J#^ : 2 * tc\% 4 lCfH«©DNA) 

9 ffi$E# 2001-3006156 
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■SM^bTtt, COSMffi. CH0«, NIH3T3M&£©*^M9^ sf 

9«miaftir©smjiwjfi, *#iWfla. (e.coio A^w^tis. anna 

«|L^m©^^^-^^"C«P c DNA3 (InvitrogenfcfS!) ^ P EF- 
BOS (Nucleic Acids. Res. 1990,18(17) , P 5322) fciftf, MJS©/<^-ilt 
TBAC-to-BAC baculovirus expression systemj (GIBCO BRL^tS^) 
W&Mf&O^V ^Tft rpichia Expression KKtj (Invitrogenfrlg) 

^J©a©^^^-ilbTlipGEX-5X-l (Pharmacia^) , TQiAexpress 
systemj (Qiagen*t§8) & W&tlSo m^MtiH^®* 9 * ~ <8#AMU 

u DEAE-?** Af*-*^ UjKV-ADO 

$yn?n<Dmmit^ #92.1*. ^ rihe Qiaexpressionist handbook, Qi 

agen,Hilden,Germanyj mMVfi&ZH ^Xftz> 3 £2>WtBT*&3o 
[0 0 16] 

tCli, #2g0£CDDNA£T7-V #~ pAdexLcw) U h D 

>f;i/*/^#- (iill pZIPneo) fc£JC#AUT, £#[*I&C&#t-£ = 

ex vivogt$)ot^ in vivo8n?&oT%J:V\, * fc, T>^i2>^ 
^fiRDNA ESS, *fctt±IB'<* ^-tC^ALTift^UTtl&ae&ff^Zl 

[0 0 17] 

& $ ti» * urn® f ^ y > # «r ti t* & y , k a y *s&tB h ^ > x 

1 o m$E# 2001-3006156 
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- Ka>#l*a##* «tt*# t -*t * * ? 

as*©*** k 9 * u * y - 2/ * (dds) & n* 

_ # _ # ^ A ° J? % £>«fC# H'Bl & ^J* K Ati K 9 v 4 > * ? - ^ lc * 
[0 0 18] 

**T*«tt#**.6*i6. *©J:^«i*J»K:#bTtt, 

- Jt©*« ft MF, ftSVM^JfT**^. *mW<Dh5>X#-* 

[0 0 19] 

ft /a fcae^te***^*^ & & t *i £ - 

[0 0 2 0] 
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«rtBtt : &#a.&tis. ^nmcoh^y^-^-^y^^mtimm 
(DmnM'&mmizM^Lx^zte^it. frmtwh^yz-tf-z-tyrttms. 
mm s rna^i twmt&ztiz&v* mmm%t5k & -e g s t n % . 

[0 0 2 1] 
[0 0 2 2] 

[Ife&feM] 

iJ-^h9^S/a>9>f ^U-ttPCR-Select™ cDNA Subtraction kit (CLONT 
ECHftJg) £Mv\ Luda Diatchenko P> CD;fr&(Diatchenko, L. et al., Proc. Nat 
1. Acad. Sci. USA, 93, 6025-6030, 1996.)tCg;fcl$JCfl£o Tf£3K Lfc. 
[0 0 2 3] 

*ffc hMOTHa*polyA + RNA&tft: h^AJfFlifi*polyA + RNAJ: »JMMLVj8» 

-iflCj;y rcDcDNA^fc^MU 3 fetCRsallcj: y^JWf bfc. J&^ffFIUfi* 
cDNA(^X -«2##JU T **^# -1 i: 7 -2 (3t 1 ) 

*ig!J*&c9>f >f- hit. itilc**i j e*ii20«i©^AffF»lfi*cDNA( K5>f A 

- ) £ in*.* j»aef£ & f? o » 68°c T-stn© 1 :/ u **-f if- s/ a y & 

&2»A68TC^&16l$ra©2&/W?'y if- £/ 3 > £*? o fc„ iJiSr^JREA 
3tyUfcv* £%0&PCRtf>£#M*: bTMv^„ r -tc*#/£1-5:75>f v-T* 

&£PCR:/^>f V-l (5' CTAATACGACTCACTATAGGGC 3' /@2#l#-i§ : 5) , 2 (5' 
TGTAGCGTGAAGACGACAGAA 3' /ttJ#f## : 6) V^fePCR&fT^ £ il IC J: »j, ffi 

12 »2 0 0 1 - 3 0 0 6 1 5 6 
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jglC^fc-ST^^&ftofccDNA (-fr^h^* hStlfccDNA) ©*S:^»IC 
igipgLfc >PCR) „ Zltl©-§15$:^M^ U PCR^-fV-l, 2© 

$ kfCftWCftg^ £^-f V-T*&£Nested PCR^-fT-1 (5' TCGAGCGGCC 
GCCCGGGCAGGT 3' /@B#I## : 7) £2 (5' AGGGCGTGGTGCGGAGGGCGGT 3* /IB#J# 
#: 8) fc^V^PCR^T? ^£(CJ: »J, 3 £&C«*ffi£^L££j?S;#l&#£= 
^CD£f» SrQIAquick PCR Purification kit(QIAGEN*±|g) feffl^TfiMGIU pT 
7Blue-T^ 9 9- (Novagen^fcSg) \Zlk9 U - — > ^tStC «fc»J^n- — >^b, ^ 
hv^5/3>9-f ^ l> - L fc. 
[0 0 2 4] 

[SI] 



7 #7 9-1 5' CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT 3' 

3' GGCCCGTCCA 5' 

7 9^9-2 5* TGTAGCGTGAAGACGACAGAAAGGGCGTGGTGCGGAGGGCGGT 3' 

3' GCCTCCCGCCA 5' 



[Hil2] cDNA^n-n>^ 

^>^Ai/-^X>i/>^*lC U # *lfcEST(Expres 

sed Sequence Tag) CD /ft n V-^r-^ (Blastx) \Z J: 5##ffr <b> SEftKO^H* 

# — "£&£ OCTl(Grundemann, D. et al., Nature, 372, 549 
-552, 1994.), 0CT2(0kuda, M. et al., Biochem. Biophys. Res. Commun. 224, 
500-507, 1996. ) ^WS&ITO'ffi £^t"T^ K^S^D-i/, 0C 

TNI (f 1 S631) (292b P ) #fi V* £ S *l fc„ ^ £> ? n - & %) 0 1? & »; , 

Z.(Dmfc^-<D-£*--7y V -V s 4 \y-^(0RF)^ticmA(D9 u--y9 

[0 0 2 5] 

1 3 m$E# 2001-3006156 
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n — ^^^n-^il human fetal liver 5' -stretch cDNA^ >f U - (CLON 
TECH*fc$|)<Z>*# U -->^&ff ofec OCTNl^U ^;i/?P->tf)>f h& 
, M13 P4-22£M13 P5-22&M V^PCRIC <fc U ififtSU rnS Ready-to Go DNA lab 
elling beads (Pharmacia^) &;gv\£^ > #A :/ 5 V - tC J: U [a- 32 P]dC 
TP^^U 7n-'7£Vfc.o ~7V a >&Ex P ressHyb Hybrid! 

zation Solution (CLONTECflttJi)^ 68°C T\ ^ -#tiJg Wff o 

fc 0 *^^^^ii> 0.1 X SSC, 0.1% SDS, 50°CT^fofc= &r5xl0 5 fg<Z> 

#lft£4x£= r*l£><Z>^ P-^-Y NcDNAS:XgtlO/<^*-<Z)iB^J<fcyi8 
If L£^#-:/^V-(GT10 SI 5' CTTTTGAGCAAGTTCAGCCT 3' /IB#f## : 
9 , GT10 Al 5' AG AGGTGGCTTATG AGTATTTCTT 3' /@B#f## : 1 0), &£V^£fi? 
3&3*lfccDNA<Z>B!#fJ: U fgff Ufc:7^>f V- &Mv>fcPCRJC «fc o Tif*I U 

MB {COVM: &7-deaza dGTP % £ L T % V ^ PCR iZ J: £ if flg & 

?Tofc(McConlogue, L. et al., Nucleic Acids Res. 16, 9869, 1988. )„ 
[0 0 2 6] 

Lfcffim. OCTNljftfc^tiU 551T^7^ (#t)£3H=-*$J62,000) fr«b&£0RF£ 

-^-^-^if-^^ofci:r5, £#KlSoT0CTl&tfl)CT2£^«fcraif!lte ( 
*&34X) Sa^1-ii:*«?a»S*lfc- Kyte & DoolittlecDft^CKyte, J. a 

nd Doolittle, R. F., J. Mol. Biol. 157, 105-132, 1982.) IZ J: o T# £ tl* 

S&zKffi^n -;W£, 0CTie«fct5XT2©=fe©i:^lc|B{KLT«y, 11-12M 

ttHH©ISh9>^si<-*-(Z)3>-fe>'9-^S^I ([Leu, He, Val, Met, Ser, T 
hr, Ala, Gly]-[Leu, lie, Val, Met, Phe, Ser, Ala, Gly] -Xaa<2>- [Leu, lie, 
Val, Met, Ser, Ala] -[Asp, Glu] -Xaa- [Leu, He, Val, Met, Phe, Tyr, Trp, 

1 4 2001-3006156 
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Ala]-Gly-Arg-[Arg, Lys] -Xaa<4-6>- [Gly, Ser, Thr, Ala]) L tc (160-17 

5). z&nyizyy-xmmz, m%MMMlzl3ttZ>>f)in-*<D b^>*#-& 
-•e^)-5GLUTl~GLUT7{C#^f -g.3>-fe>-9-X@3^Jl?&';> tTjlzi-X h ^ >^ 

V>S(Maiden, M. C. et al., Nature, 325, 641-643, 1987. ) 0 0CTNltf>T 5 ^ ^? 

SB^j^icii, $^ic, mmmtfmuzti'&zmw (n-x-[std #4@m(57-59, 

64-66, 91-93, 304-306) B £> *l £ „ ^ fe, ^FJtM > 3f :f--i?ClC <fc £ U >MS 
fc^tt^r^-tf"^ V ( [ST] -X- [RK] ) %5MT (164-166, 225-227, 280-282, 286-2 
88, 530-532) #£L£o ATP/GTP^if>f h tf>n >-fe >-9-^IS^J( [Ala, 

G 1 y] -Xaa (4) -G 1 y-Lys- [Ser , Thr ] ) =fe •? § „ 3 © ATP/GTPMil"?- >f h © n > 
•fe^-b-XSE^Jli^^-lf^ras^T^ U -*>/1**<DATPi£-£*:/-rS*, 
&GTP3£^#>A°? «IC#£U iCDfiPfitCATP, GTP^Jg-^-rSit^ftlbtlT 

(Walker, J. E. et al. EMBO J., 1, 945-951, 1982)» ABC (ATP Bind 

ing Cassette) §9 h^>:*tf<--#-£fTO*t£ h 9 >Xrf<- # -lCl*i©BB^J^ 
ATPS:aD*^» , r*^:i:^ca:*x*^di^-S:Mv^TiftKS:ll5SbTV^S 
Zl tlTV\-5 (Higgins, C. F. et al., J. Bioenerg. Biomembr., 22, 57 

1-592, 1990; Urbatsch, I. L. et al., J. Biol. Chem. , 270, 26956-26961, 1 
995) )„ Z. (Duyizy if X MM tC J: 0CTN1# ^^f^ATP&SV^iGTP 

[0 0 2 7] 

felinn — -PCR&ifiC .fcSPCRjgJgj&ttSfi: U ABI PRISM™ Dye Terminator C 
ycle Sequencing Ready Reaction Kit With AmplyTaq DNA Polymerase, FSSr^JV 1 * 
tcVJ 9J\/Z/—9 3iyi/ylf&K J: »Jf?V^ ABI 377 DNA Sequencer (PerkinElm 
erfrgg) lcJ:*J»t«Lfco nn~-PCRli, * -^=y^ V-T?*SM13 P4-22 
(5* CCAGGGTTTTCCCAGTCACGAC 3* /BB^J## : 1 1 )&tfM13 P5-22(5' TCACACAGG 
AAACAGCTATGAC 3' /WJ## : 1 2 ) Sr^tfPCRjEJS*IS©«f»tC, 
o=iD--S:tf[S»»"t*ii:tcJ:»J^fofc. PCRHJfcffc, if (SStife>f 
hDNAfr^, >f;i/fttig&&£fC J: U^MfSOT^-fV-, 3* l/tf^ K*?&Bfc£ 

1 5 2001-3006156 
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[0 0 2 8] 

ocim(Dmnftif;*;-*fyMffiiz * unsafe (02) „ ocTmwmmx (*& 

l,100#B<Z)ifigJ: »Jffe¥) Ready-to Go DNA labelling beads (Pharmacia 
*±?g)£MV^^>#A79>f U [a- 32 P]dCTPT*^;i/U 

^LTjgV^fe,, Multiple Tissue Northern (MTN) Blot - Human , Human III, H 
uman IV, Human Fetal II, Human Cell line (CLONTECH££$g) £:flJV\ ExpressHy 
b Hybridization Solution (CLONTECH*±§g) tpX*. ;* -$£38<Z>#&JCtiEV\ 6 

sic-e/w 7'; #>f -e-s/a^&ffofc. s»w&iJis?£tt> o.i x ssc, 0.1% sds 
, 5oic*efT ofc zvmm. m^ximm^ *Lxi&Am&<Dm&xiz. m 
m. #«, »«»cj|8&2.5kb©gfiv^^^«is3tifc. -e*i«^icttu&^©wii, 

. ffiMMcfCfeV^feHela S3, K562, SW480, A549K:^|3K*<K«> £ tl, 

^FtCHela S3 ICfe V^T li#^lC3&< $|3|i L/TW-Swil/b^B^^^il^lofeo 
[0 0 2 9] 
[Hi£$f 4 ] 0CTN2 (?) cDNA # U - — y >? 

^P17T-^^n->(Pl H24^n-> 0 GenBank accession No.L43407, L43408 
, L46907, L81773, L43409) CD^IS^J®- 0CTN1<Z>IB#J fc##ic£|« U 

^tiTv^Sifc&jlv^Lfc. 0CTN1 CDifeJSBB^J t m®&&%> & BftlZ 

> £<MU'&z^&^mmc£^xftmztix^z>tf, ztizoamamFiz 

mmiz-?zz.£i l z& »jJt*SLT#*i:, OCTNii:j£v^«c»^TiSv*ffi|fm& 

iT»i©XTNlJis=ED -y*tte^(0CTN2)<Z>cDNA* O- — >y&frV^ 3- FStl 
«*>^^0#5iS:^L/feo £-f, rtie><Z)P17T-2;^n-><Z>BE^JJ:*;63 

1 6 ffi!E# 2001-3006156 
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1R S4^^>r V-(5' GTGCTGTTGGGCTCCTTCATTTCA 3' /fB#J#-5f : 1 3 )&t*631R 
Al^^fx'-^' AGCTGCATGAAGAGAAGGACACTG 3' /@g#I#-5§" : 14)£#1![U t 
h^A l »fi3fcpolyA + RNA(CLONTECHtfc§g)J:»;^LfecDNAS:«Fi!K:, 94"CT?3 
4h r94tIT?30©, 58°C^13\ 72TC "^2^ J £35iM?;i/, 72TC T?10# ^ ? & 
#tC«fc«PCR&fiofei:i5, *&900bpOWi>i3Q«*if<63tlfe. r pT7B I ue- 

T/< ? # - (Novagenftig) fCTA? n - - > ^&fC J: U n - - > if U &S@fi 

[0 0 3 0] 

£©#B->0>f h £^n->f£ LTJ§V\ 0CTN1 cDNA i7 U —~y if (D 

V^n->iM*lKLTV*<iftft^ &tfRACE(Rapid Amplification of cDNA Ends) 
(Chenchik, A., Moqadam, F. , and Siebert, P. (1995) CLONTECHniques X, 
5-8) ^tCj:»J, 0CTN2(7)^=i-T r ><' >^1JUc?:^-^cDNA?:^ n-^>^L/-ec7)^ 
jt&^Lfe (»J## : 3) „ RACE^«^#c&5f{Cii, 3 JCffo fe, 631R 

S6:/5 >TV- (5' AGCATCCTGTCTCCCTACTTCGTT 3' /gB#J## : 15)£#$gU 
t: h^AWiiifl^Marathon-Ready™ cDNA(CLONTECHttJS) Ot, 94°C"^2 
£\ rgrcT*30#, 60°CT*1^\ 72°CT*3#j % 35iM $r;i/, 72°CT*10#£ Va 3 
&#©PCRfcfrofci:£3, JKjl.TkbpOS'ffilcDNAWf^^ffiStl, r 4"l£pT7Blue 
-TK^dt-tCTA^n-->^SK:J:y*^ , ^n-->^b, *5g&^bfe„ 
[0 0 3 1 ] 

0CTN2&557 7^ JWtfrb ft£0RF&3- FLTV^^ £ ifim "d £ & o „ OCT 

##fc*WfcHltt&Sbfe. *fcOCTN27 5 ygftffi^tf'tCtiOCTNltWSiJCHH© 
«lh^>^^-^-©3>i2>^X@B^J (160-176) ###bfc 0 £jie>©z:fc 
J: y, OOT^OCTNl^^it^COra^^o^ifMh^^XTK-^-^feSnrtg'ffi 

0CTN27 5 /8MB#ftf»K:*u 0CTNl£|^4BlCATP/GTPj|g-&-!f- 
■<( h<DziytyVxmPl (218-225) ##£b£ 0 

1 7 ffiliEff 2001-3006156 
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[0 0 3 2] 

mums] j—*f>Mffi 

631R S4^^>rv-C5' GTGCTGTTGGGCTCCTTCATTTCA 3' /@S#J## : 1 3)%.X$6 
31R Al^-f V-(5' AGCTGCATGAAGAGAAGGACACTG 3' /IB#I## : 1 4)£MV^ 
PC8iCJ:oTW&*lfe*&900bp©0CTN2 cDNA£ ^ D U 0CTN1 £ mWklZ J - 

MLM^ot^fe. 0CTN2=&££K-562, HeLaS3, SW480^©MW 

T"^<l§^bi:vxSr i:*^[l09bfc o Cltl'bCDMJ^C^T, OCTNl, 0CTN2 

i$mmtz zomnn mmz l x v^ s ^sm^^m s ti s . 

[0 0 3 3] 

[HJfeM6] OCTNlOt: hl&^WSim(HEK293)T'OMI§mh?g«^ 

77-i?i'D->j: i J, QIAGEN Lambda Kit(QIAGEN*±$g) £/B 7 T - ^DNA£ 
fcffffibfco -O-y— hDNA$:pUC18^^^-(Cif^^D-n>^Lfe^, Smal&tf 
EcoRIT*^t>ffi£ft&:£ORF£^frcDNA?: > ffiftSaUfi/B©^'* 9 Z -T:;g>£pc 
DNA3(Invitrogen^)cDEcoRI-9->r hil. b fcHindl I I-^-f h^tf)^ 

fg^^X^ KDNA, r P cDNA3/0CTNlj ^X^KDNAfcjU 
QIAGEN PLASMID MAXI Kit (QIAGEN*±§g) %M ^^TcTJV^j U - SDS^l?^|g L fe D 
[0 0 3 4] 

pcDNA3/0CTNl, RTfny h U -)l £ b T >f >-9"- N &l^pcDNA3^? # - 

U >^*;i/2/^A^tC J: *; h^Wiifi^ll5»HEK293«lC#Abfe 0 
f ^^^^ KDNA10# g, Hepes^®M(137mM NaCl, 5mM KC1, 0.7mM Na 2 

HP0 4 , 6mM Dextrose, 21mM Hepes pH7.1)lmL 2M CaClg 62.5/4 Hjg^U 30# 
J^±^MT^*1"-5>ri:lCj;y U >^#;i/^?A&tfc«£j&31±fc 0 lOcm^l/ 
-Mftfet'J1.5 x lO 6 i0li^i^ 24B#fS5f&#b£^, ft<DV ywuuu*/ 
?2*fttfc«#[l;L24B#fiPg#U ^-(D^PBS (Phosphate buffered saline)-?:/ I/ 

[0 0 3 5] 

18 ffiS#200 1-300 6 156 
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kdna&# a Learns, &-sv^^±5Ic^aa®^Hll&2:Mv^TJS*T<z)#iK^c 

flg£te#U SM«M(125mM NaCl, 4.8mM KC1, 5.6mM (+)-glucos 

e, 1.2mM CaCl 2 , 1.2mM KH 2 P0 4 , 1.2mM MgS0 4> 25mM Hepes pH7.4) IZMML>. 20 
^ra^l/^^^a^-S/H^Srffofe. o V * T? © 9 ^ ( [ 1 4 C] TEA<t=- 

h^x^^/T^^-^^XNEN), [ 3 H]j(j;i/-f><L-^Ji/-f> tKn^n'JF 

XAmershamfttg), [h]?CG<s<y V )l K - i/ V >> (Amersham), [ 3 H] dp — V > (AR 
C), [ 3 H]H°U^^X^t:°^^>>(AmershamttSg)) fcig^MSsfltlU 37°CICT- 
gM-f>^a^-h$:lTofc„ 3M iciM<D_±Ki/Vzi>*>( ;i£.t&<* 

^5 7^>©^« (j£M=1.022) SrSWl/Tf^lSbfe^U 3 > l/>f -V-JitM 

JBV^„ HEK293«HjfB(0i&§ltt, ^f/W^riMEM, 10% FCS (9 S/fi&]^jfit») 

&Jg*fiilU 5% ZlM^fH*. 371C-effofe. 
[0 0 3 6] 

*"f, TEA£S«£LTM^> pcDNA3/0CTNl&2gAbfcMh. tMMGDM 

icastrs (05) . zto&m. Kmmmiz^L 

fere&3^*0CTNl#AiWflaW^©TEA©^yii*^«SStbfc. ^tf>Jfc *J 
^M^C^TttM£n&7^o£ 0 #CK* *<Z>^tC9^;i/^tt«sVMEAS: 
jRia-rs^fctcASn-^/K-f >tlfS/a>©|lttS:ff-ofe (0 6) . in*. S3 
-Jl F©TEA(D^SlC^DT^^*^M^^±^^U3i^©{£T^^3tL^<. 
Z.(DM%lK&^Xte^ yV- h £^£fcV*pcDNA3/<# *-&3>ALfc*HJ&(Mock) 

s\<Dmm<DM »; a*tts«> e> n-r, ^ <z>m u &#31##octni £^a l £ r ^ tc 

•fc-SdfctflJBfcfrfcfcofc. 0CTNl<DTEA{C^ff SKm (5*X1J^R) ffl 

£;£#)S£#)JC> ^^J&?im©[ 14 C]TEA$:*D^^#^©my^^*5:lf^bfe ( 
07). 0CTNl%*ALfcjfflJtetceW*^Ua*Jt^^Mock(Z)3l»J5i**S:^L/ 
§[V^:El^CD^y&^S£Lineweaver-Burkj^^n >y h "T -5 £ £ IC £ »J , Km-fil 
tt0.44±0.04mMT?feSC:fc*«*«)e)*lfe o £ £,g£tr>tf>**ji^Vmax&6.68 + 0.34 
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(nmol/3 ■in/«g)T?feS» t^#4i>P,tlfc. SMC TEAJgJW<&i»jRtC>tf "T 
Sr^ftbfc (0 8) 0 *-Vy. tfU^XD 

[0 0 3 7] 

[Hffiflf 7 ] Xenopus»^|g$:MV^fcOCTNl(Z)^S'|4i!^^ 

pcDNA3/0CTNl££IMi: I, T7 RNAsKU * U->UC <fc *J cRNAfc in vitro-£-£f£ b 
fc„ itlSr0.3ng/nlJC*3Kb, 50nl (15ng) £ — o (DftMIRl&lZj > P x * 5/ a > 
Lfco *fMi:bTW:, *|^K50nl£-f >i/*:n^>3>bfc 0 £©|p#*Oa«:3H 
ISfigftlU h^^^JK-MIKKlffl^fe. T*:/^>f 05* Tween 80, 

lOOmM NaCl, 2mM KCl, ImM CaClg, ImM MgClg, 10 mM Hepes P H 7.4) cf» % 25°C 
T*20##F#3M£>' > l'-f >*a/<- h LfefSL O-SmlCD^^ttS^tfTy ^ 

, *^bfeT>y^-Y^^®MT'3Hf^-r^r fcfc «fc »;SJC5S:ih«>fc. 5% SDS 

T'#P#m?:nr^bbfe^, *yrvon s/ a >#?>#-;a 

b£„ ip««me!tf(Z)ift*fmffi(dp»ffi)i:, ^M^©m#?stt(dpm«)^it&m'j 

[0 0 3 8] 

&TEAtf)$j^fB£^3£#HJ§^£ft 0 £ (0 9) „ TEAJeWKKt^-S? 
[0 0 3 9] 
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ifctfE&friifcofc (010) o £fte>ttlllSlc»j*C^Tffi«MfcUT« 

©m^a-xa) Jcfev^•cocTNl*«B^#u•rv^« BrtBtt^&*ifc*«ga<^i« 

^©riLfr'b, octniicJ: yssi^ft^t-v^v^fc, zoib^yxtf 

[0 0 4 0] 

mmm 8 ] o^^HEKM^x^Mj^^v'S^tis 

0CTN2 (Dti$%M%BlBtHlZ W -5 2§3IM ^9 * ^ KDNAttJKT© «fc O IZ bt^g L 
. M&!^WHIfi*polyA+ RNACCLONTECHttl!) J: *J, SuperScriptTM II(GIBC0B 
RLfcfcSOaME^gaR&Ev^ -^fccDNA&^&bfc. d ft & #1! U STF©* 

[0 0 4 1 ] 

0CTN2CD5' Mffiift (*&800bp) ©ifipIlCli, 0CN2 3:79 >fV- (5* GATGGATCCCGG 
ACGGTCTTGGGTCGCCTGCTG 3' /@E#f#-^ : 1 6 ) 8 J: t>*0CN2 4^^V-(5' GATGG 
ATCCAAATGCTGCCACATAGTTGGAGAT 3' /S!#I#-£ : 1 l)^^f=. a DNA/Jf U ^ ^ — 
if - ExTaq(TaKaRa)£ J:£>*dNTP£ IT ri50#M 7-deaza dGTP, 50^M dGTP, 200 
#M dATP, 200 dTTP, 200 it M dCTPj 94°CT?2£\ rg4°CT?30#, 63 

tt'l^ 72°CT*2^j &35-fr>f 72°C T?lO#0>&#T?PCR&f?o £ = * fc, 0 

CTN2 (*&1.2kbp) ©ifffitCtt, 0CN2 7^9>fV-(5' GATGGATCCATGGG 

CATGCAGACAGGCTTCAGC 3' : 1 8)£<kt>*0CN2 8^7>f7-(5' GATGGAT 
CCTTCCTCTTCAGTTTCTCCCTTACT 3' /@B#J## : 1 9 ) £ V* DNArff U ;* 9 - if 
- ExTaq(TaKaRa)£J:tfdNTPi: LT r200#M dGTP, 200 /iM dATP, 200 (i M dTTP, 
200/iM dCTPj £JBV\ 94°C-e2^ rg4°C^30S\ 63X3 7*30^ 72°CT2£-J £ 
35if >T 72°CTfl0#tf)^F TPCR-H^o £ 0 

[0 0 4 2] 

^*ipT7Blue-T^ # -tC^^"^ D - — > ^ U ^ 0 S/ - # X > >> y £ Z\£lZ 
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jcypcRx^-ofcv^n-^&jBtf, mvu-y&, fin* shh« *p 

st 1-9- A MC«fcoT3*ML£o Zltl$:ftH^{CpcDNA3/<^^-©BamHI-9--r MC 
#fl^&<^ I63^ffl^^^^ KDNA r P cDNA3/0CTN2j ilLfe, 
[0 0 4 3] 

PCDNA3/0CTN2&, h & VNpcDNA3^? # - (Mock)&tf pcDNA3/0CT 

TbWBLfc (SI 1) o — #0CTN2W:, OCTNltf^J; <fi^1-£TEA£t3i:A,£ 

n & r , mm iz it m e> jm$ ^srwiw^*^-. 

[0 0 4 4] 

#ac hmmm^cDW yty ^zm^vr^wm^m^ octn2© 

5!j^-^>|6^lCfeW*Naft#ffiS:i9/^fc (012) „ 0CTN2(7)^;i/ 
[0 0 4 5] 
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Sfe^f- 10—156660 

[0 0 4 6] 

(2) nmo&ffi-- Y^y^-*-^* 

( 3 ) :C2-906DP1 

(4) mM## : 

(5) ffigB : 

(6) «ft#©*,fcl:ftofeffi*«:^feBa*&^*®* #: 

^9^1f2 6 0 9 7 2# 

(7) ffiftB 1 9 9 7^9^8H 
( 8 ) BB#I©& : 1 9 



Bl^lOSa 551 

sh n 

Met Arg Asp Tyr Asp Glu Val He Ala 
1 5 
Phe Leu Gly Glu Tr P Gly Pro Phe Gin Arg Leu He Phe Phe Leu Leu 

10 15 20 ' 25 

Ser Ala Ser lie lie Pro Asn Gly Phe Asn Gly Met Ser Val Val Phe 

30 35 40 

Leu Ala Gly Thr Pro Glu His Arg Cys Arg Val Pro Asp Ala Ala Asn 

45 50 55 

Leu Ser Ser Ala Tr P Arg Asn Asn Ser Val Pro Leu Arg Leu Arg Asp 



60 65 70 



Gly Arg Glu Val Pro His Ser Cys Ser Arg Tyr Arg Leu Ala Thr lie 

2 3 2001-3006156 



10 — 156660 



75 80 85 

Ala Asn Phe Ser Ala Leu Gly Leu Glu Pro Gly Arg Asp Val Asp Leu 
90 95 100 IO 5 

Gly Gin Leu Glu Gin Glu Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin 

HO 115 I 20 

Asp Val Tyr Leu Ser Thr Val Val Thr Glu Trp Asn Leu Val Cys Glu 

125 130 135 

Asp Asn Trp Lys Val Pro Leu Thr Thr Ser Leu Phe Phe Val Gly Val 

140 145 150 

Leu Leu Gly Ser Phe Val Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg 

155 160 165 

Lys Asn Val Leu Phe Ala Thr Met Ala Val Gin Thr Gly Phe Ser Phe 
170 175 180 I 85 

Leu Gin He Phe Ser lie Ser Trp Glu Met Phe Thr Val Leu Phe Val 

190 195 200 

He Val Gly Met Gly Gin lie Ser Asn Tyr Val Val Ala Phe lie Leu 

205 210 215 

Gly Thr Glu lie Leu Gly Lys Ser Val Arg lie He Phe Ser Thr Leu 

220 225 230 

Gly Val Cys Thr Phe Phe Ala Val Gly Tyr Met Leu Leu Pro Leu Phe 

235 240 245 

Ala Tyr Phe He Arg Asp Trp Arg Met Leu Leu Leu Ala Leu Thr Val 
250 255 260 265 

Pro Gly Val Leu Cys Val Pro Leu Trp Trp Phe lie Pro Glu Ser Pro 

270 275 280 

Arg Trp Leu He Ser Gin Arg Arg Phe Arg Glu Ala Glu Asp lie lie 

285 290 295 

Gin Lys Ala Ala Lys Met Asn Asn Thr Ala Val Pro Ala Val He Phe 
300 305 310 

2 4 MM® 2001-3006156 
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Asp Ser Val Glu Glu Leu 

315 

Leu Asp Leu Phe Arg Thr 
330 335 
Leu Leu Leu Trp Met Leu 

350 

Asp Ala Pro Asn Leu His 

365 

Ala Leu He Glu He Pro 

380 

Thr Leu Pro Arg Arg Tyr 

395 

Gly Val Leu Leu Phe He 
410 415 
Ser He Gly Leu Val Met 
430 

Ser Met Leu Tyr Val Phe 

445 

Asn Met Ala Val Gly Val 

460 

He Ala Pro Tyr Phe Val 

475 

Tyr He Val Met Gly Ser 
490 495 
Phe Phe Pro Glu Ser Leu 
510 

Met Gin Lys Val Lys Trp 

525 

Met Glu Thr Glu Glu Asn 



Asn Pro Leu Lys Gin 

320 

Arg Asn He Ala lie 

340 

Thr Ser Val Gly Tyr 

355 

Gly Asp Ala Tyr Leu 

370 

Ala Tyr lie Thr Ala 

385 

He lie Ala Ala Val 

400 

Gin Leu Val Pro Val 
420 

Leu Gly Lys Phe Gly 

435 

Thr Ala Glu Leu Tyr 

450 

Thr Ser Thr Ala Ser 

465 

Tyr Leu Gly Ala Tyr 

480 

Leu Thr Val Leu He 

500 

Gly Met Thr Leu Pro 

515 

Phe Arg Ser Gly Lys 

530 

Pro Lys Val Leu He 

2 5 



Gin Lys Ala Phe He 

325 

Met Thr He Met Ser 

345 

Phe Ala Leu Ser Leu 

360 

Asn Cys Phe Leu Ser 

375 

Trp Leu Leu Leu Arg 
390 

Leu Phe Trp Gly Gly 
405 

Asp Tyr Tyr Phe Leu 

425 

He Thr Ser Ala Phe 

440 

Pro Thr Leu Val Arg 

455 

Arg Val Gly Ser He 
470 

Asn Arg Met Leu Pro 
485 

Gly He Phe Thr Leu 
505 

Glu Thr Leu Glu Gin 

520 

Lys Thr Arg Asp Ser 

535 

Thr Ala Phe 

ffi|E^2 0 0 1 
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540 545 550 

fi!#J## : 2 

m&iCDMZ ' 2135 

MPKDMM i cDNA to mRNA 

• cds 

: 147.. 1799 

K #1 

CCCCGGCTTC GCGCCCCAAT TTCTAACAGC CTGCCTGTCC CCCGGGAACG TTCTAACATC 60 
CTTGGGGAGC GCCCCAGCTA CAAGACACTG TCCTGAGAAC GCTGTCATCA CCCGTAGTTG 120 
CAAGTTTCGG AGCGGCAGTG GGAAGC ATG CGG GAC TAC GAC GAG GTG ATC GCC 173 

Met Arg Asp Tyr Asp Glu Val He Ala 
1 5 

TTC CTG GGC GAG TGG GGG CCC TTC CAG CGC CTC ATC TTC TTC CTG CTC 221 
Phe Leu Gly Glu Trp Gly Pro Phe Gin Arg Leu He Phe Phe Leu Leu 
10 15 20 25 

AGC GCC AGC ATC ATC CCC AAT GGC TTC AAT GGT ATG TCA GTC GTG TTC 269 
Ser Ala Ser lie lie Pro Asn Gly Phe Asn Gly Met Ser Val Val Phe 

30 35 40 

CTG GCG GGG ACC CCG GAG CAC CGC TGT CGA GTG CCG GAC GCC GCG AAC 317 
Leu Ala Gly Thr Pro Glu His Arg Cys Arg Val Pro Asp Ala Ala Asn 

45 50 55 

CTG AGC AGC GCC TGG CGC AAC AAC AGT GTC CCG CTG CGG CTG CGG GAC 365 
Leu Ser Ser Ala Trp Arg Asn Asn Ser Val Pro Leu Arg Leu Arg Asp 

2 6 ffJIE4$ 2001-3006156 
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60 65 70 

GGC CGC GAG GTG CCC CAC AGC TGC AGC CGC TAC CGG CTC GCC ACC ATC 413 

Gly Arg Glu Val Pro His Ser Cys Ser Arg Tyr Arg Leu Ala Thr lie 

75 80 85 

GCC AAC TTC TCG GCG CTC GGG CTG GAG CCG GGG CGC GAC GTG GAC CTG 461 

Ala Asn Phe Ser Ala Leu Gly Leu Glu Pro Gly Arg Asp Val Asp Leu 

90 95 100 105 

GGG CAG CTG GAG CAG GAG AGC TGC CTG GAT GGC TGG GAG TTC AGC CAG 509 

Gly Gin Leu Glu Gin Glu Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin 

110 115 120 

GAC GTC TAC CTG TCC ACC GTC GTG ACC GAG TGG AAT CTG GTG TGT GAG 557 

Asp Val Tyr Leu Ser Thr Val Val Thr Glu Trp Asn Leu Val Cys Glu 

125 130 135 

GAC AAC TGG AAG GTG CCC CTC ACC ACC TCC CTG TTC TTC GTA GGC GTG 605 

Asp Asn Trp Lys Val Pro Leu Thr Thr Ser Leu Phe Phe Val Gly Val 

140 145 150 

CTC CTC GGC TCC TTC GTG TCC GGG CAG CTG TCA GAC AGG TTT GGC AGG 653 

Leu Leu Gly Ser Phe Val Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg 

155 160 165 

AAG AAC GTT CTC TTC GCA ACC ATG GCT GTA CAG ACT GGC TTC AGC TTC 701 

Lys Asn Val Leu Phe Ala Thr Met Ala Val Gin Thr Gly Phe Ser Phe 

170 . 175 180 185 

CTG CAG ATT TTC TCC ATC AGC TGG GAG ATG TTC ACT GTG TTA TTT GTC 749 

Leu Gin He Phe Ser lie Ser Trp Glu Met Phe Thr Val Leu Phe Val 

190 195 200 

ATC GTG GGC ATG GGC CAG ATC TCC AAC TAT GTG GTA GCC TTC ATA CTA 797 

He Val Gly Met Gly Gin He Ser Asn Tyr Val Val Ala Phe He Leu 

205 210 215 

GGA ACA GAA ATT CTT GGC AAG TCA GTT CGT ATT ATA TTC TCT ACA TTA 845 
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Gly Thr Glu He Leu Gly Lys Ser Val Arg lie He Phe Ser Thr Leu 

220 225 230 

GGA GTG TGC ACA TTT TTT GCA GTT GGC TAT ATG CTG CTG CCA CTG TTT 893 

Gly Val Cys Thr Phe Phe Ala Val Gly Tyr Met Leu Leu Pro Leu Phe 

235 240 245 

GCT TAC TTC ATC AGA GAC TGG CGG ATG CTG CTG CTG GCG CTG ACG GTG 941 

Ala Tyr Phe lie Arg Asp Trp Arg Met Leu Leu Leu Ala Leu Thr Val 
250 255 260 265 

CCG GGA GTG CTG TGT GTC CCG CTG TGG TGG TTC ATT CCT GAA TCT CCC 989 

Pro Gly Val Leu Cys Val Pro Leu Trp Trp Phe He Pro Glu Ser Pro 

270 275 280 

CGA TGG CTG ATA TCC CAG AGA AGA TTT AGA GAG GCT GAA GAT ATC ATC 1037 

Arg Trp Leu lie Ser Gin Arg Arg Phe Arg Glu Ala Glu Asp He He 

285 290 295 

CAA AAA GCT GCA AAA ATG AAC AAC ACA GCT GTA CCA GCA GTG ATA TTT 1085 

Gin Lys Ala Ala Lys Met Asn Asn Thr Ala Val Pro Ala Val He Phe 

300 305 310 

GAT TCT GTG GAG GAG CTA AAT CCC CTG AAG CAG CAG AAA GCT TTC ATT 1133 

Asp Ser Val Glu Glu Leu Asn Pro Leu Lys Gin Gin Lys Ala Phe He 

315 320 325 

CTG GAC CTG TTC AGG ACT CGG AAT ATT GCC ATA ATG ACC ATT ATG TCT 1181 

Leu Asp Leu Phe Arg Thr Arg Asn He Ala He Met Thr lie Met Ser 
330 335 340 345 

TTG CTG CTA TGG ATG CTG ACC TCA GTG GGT TAC TTT GCT CTG TCT CTG 1229 

Leu Leu Leu Trp Met Leu Thr Ser Val Gly Tyr Phe Ala Leu Ser Leu 

350 355 360 

GAT GCT CCT AAT TTA CAT GGA GAT GCC TAC CTG AAC TGT TTC CTC TCT 1277 

Asp Ala Pro Asn Leu His Gly Asp Ala Tyr Leu Asn Cys Phe Leu Ser 
365 370 375 
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GCC TTG ATT GAA ATT CCA GCT TAC ATT ACA GCC TGG CTG CTA TTG CGA 1325 
Ala Leu lie Glu He Pro Ala Tyr He Thr Ala Trp Leu Leu Leu Arg 

380 385 390 

ACG CTG CCC AGG CGT TAT ATC ATA GCT GCA GTA CTG TTC TGG GGA GGA 1373 
Thr Leu Pro Arg Arg Tyr He He Ala Ala Val Leu Phe Trp Gly Gly 

395 400 405 

GGT GTG CTT CTC TTC ATT CAA CTG GTA CCT GTG GAT TAT TAC TTC TTA 1421 
Gly Val Leu Leu Phe He Gin Leu Val Pro Val Asp Tyr Tyr Phe Leu 
410 415 420 425 

TCC ATT GGT CTG GTC ATG CTG GGA AAA TTT GGG ATC ACC TCT GCT TTC 1469 
Ser He Gly Leu Val Met Leu Gly Lys Phe Gly He Thr Ser Ala Phe 

430 435 440 

TCC ATG CTG TAT GTC TTC ACT GCT GAG CTC TAC CCA ACC CTG GTC AGG 1517 
Ser Met Leu Tyr Val Phe Thr Ala Glu Leu Tyr Pro Thr Leu Val Arg 

445 450 455 

AAC ATG GCG GTG GGG GTC ACA TCC ACG GCC TCC AGA GTG GGC AGC ATC 1565 
Asn Met Ala Val Gly Val Thr Ser Thr Ala Ser Arg Val Gly Ser He 

460 465 470 

ATT GCC CCC TAC TTT GTT TAC CTC GGT GCT TAC AAC AGA ATG CTG CCC 1613 
lie Ala Pro Tyr Phe Val Tyr Leu Gly Ala Tyr Asn Arg Met Leu Pro 

475 480 485 

TAC ATC GTC ATG GGT AGT CTG ACT GTC CTG ATT GGA ATC TTC ACC CTT 1661 
Tyr He Val Met Gly Ser Leu Thr Val Leu He Gly He Phe Thr Leu 
490 495 500 505 

TTT TTC CCT GAA AGT TTG GGA ATG ACT CTT CCA GAA ACC TTA GAG CAG 1709 
Phe Phe Pro Glu Ser Leu Gly Met Thr Leu Pro Glu Thr Leu Glu Gin 

510 515 520 

ATG CAG AAA GTG AAA TGG TTC AGA TCT GGG AAA AAA ACA AGA GAC TCA 1757 
Met Gin Lys Val Lys Trp Phe Arg Ser Gly Lys Lys Thr Arg Asp Ser 
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525 530 535 

ATG GAG ACA GAA GAA AAT CCC AAG GTT CTA ATA ACT GCA TTC 1799 
Met Glu Thr Glu Glu Asn Pro Lys Val Leu lie Thr Ala Phe 

540 545 550 

TGAAAAAATA TCTACCCCAT TTGGTGAAGT GAAAAACAGA AAAATAAGAC CCTGTGGAGA 1859 
AATTCGTTGT TCCCACTGAA ATGGACTGAC TGTAACGATT GACACCAAAA TGAACCTTGC 1919 
TATCAAGAAA TGCTCGTCAT ACAGTAAACT CTGGATGATT CTTCCAGATA ATGTCCTTGC 1979 
TTTACAAACC AACCATTTCT AGAGAGTCTC CTTACTCATT AATTCAATGA AATGGATTGG 2039 
TAAGATGTCT TGAAAACATG TTAGTCAAGG ACTGGTAAAA TACATATAAA GATTAACACT 2099 
CATTTCCAAT CATACAAATA CTATCCAAAT AAAAAT 2135 
BB7U## : 3 
IB#|0>SS : 557 

m m 

Met Arg Asp Tyr Asp Glu Val Thr Ala Phe Leu Gly Glu Trp Gly 
15 10 15 

Pro Phe Gin Arg Leu lie Phe Phe Leu Leu Ser Ala Ser He He Pro 

20 25 30 

Asn Gly Phe Thr Gly Leu Ser Ser Val Phe Leu lie Ala Thr Pro Glu 

35 40 45 

His Arg Cys Arg Val Pro Asp Ala Ala Asn Leu Ser Ser Ala Trp Arg 

50 55 60 

Asn His Thr Val Pro Leu Arg Leu Arg Asp Gly Arg Glu Val Pro His 

65 70 75 

Ser Cys Arg Arg Tyr Arg Leu Ala Thr He Ala Asn Phe Ser Ala Leu 
80 85 90 95 

Gly Leu Glu Pro Gly Arg Asp Val Asp Leu Gly Gin Leu Glu Gin Glu 
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100 105 HO 

Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin Asp Val Tyr Leu Ser Thr 

115 120 125 

He Val Thr Glu Trp Asn Leu Val Cys Glu Asp Asp Trp Lys Ala Pro 

130 135 140 

Leu Thr He Ser Leu Phe Phe Val Gly Val Leu Leu Gly Ser Phe lie 

145 150 155 

Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg Lys Asn Val Leu Phe Val 
160 165 170 175 

Thr Met Gly Met Gin Thr Gly Phe Ser Phe Leu Gin lie Phe Ser Lys 

180 185 I 90 

Asn Phe Glu Met Phe Val Val Leu Phe Val Leu Val Gly Met Gly Gin 

ig5 200 205 

He Ser Asn Tyr Val Ala Ala Phe Val Leu Gly Thr Glu lie Leu Gly 

210 215 220 

Lys Ser Val Arg He He Phe Ser Thr Leu Gly Val Cys lie Phe Tyr 

225 230 235 

Ala Phe Gly Tyr Met Val Leu Pro Leu Phe Ala Tyr Phe lie Arg Asp 
240 245 250 255 

Trp Arg Met Leu Leu Val Ala Leu Thr Met Pro Gly Val Leu Cys Val 

260 265 270 

Ala Leu Trp Trp Phe He Pro Glu Ser Pro Arg Trp Leu lie Ser Gin 

275 280 285 

Gly Arg Phe Glu Glu Ala Glu Val lie He Arg Lys Ala Ala Lys Ala 

290 295 300 

Asn Gly He Val Val Pro Ser Thr He Phe Asp Pro Ser Glu Leu Gin 

305 310 315 

Asp Leu Ser Ser Lys Lys Gin Gin Ser His Asn lie Leu Asp Leu Leu 
320 325 330 335 
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Arg Thr Tr P Asn lie Arg Met Val Thr lie Met Ser lie Met Leu Trp 

340 345 350 

Met Thr lie Ser Val Gly Tyr Phe Gly Leu Ser Leu Asp Thr Pro Asn 

355 360 365 

Leu His Gly Asp He Phe Val Asn Cys Phe Leu Ser Ala Met Val Glu 

370 375 380 

Val Pro Ala Tyr Val Leu Ala Trp Leu Leu Leu Gin Tyr Leu Pro Arg 

385 390 395 

Arg Tyr Ser Met Ala Thr Ala Leu Phe Leu Gly Gly Ser Val Leu Leu 
400 405 410 415 

;t Gin Leu Val Pro Pro Asp Leu Tyr Tyr Leu Ala Thr Val Leu 



425 430 



Phe Me1 

420 

Val Met Val Gly Lys Phe Gly Val Thr Ala Ala Phe Ser Met Val Tyr 

435 440 445 

Val Tyr Thr Ala Glu Leu Tyr Pro Thr Val Val Arg Asn Met Gly Val 

450 455 460 

Gly Val Ser Ser Thr Ala Ser Arg Leu Gly Ser lie Leu Ser Pro Tyr 



465 470 475 

Phe Val Tyr Leu Gly Ala Tyr As P Arg Phe Leu Pro Tyr He Leu Met 

485 

Gly Ser Leu Thr lie Leu Thr Ala lie Leu Thr Leu Phe Leu Pro Glu 

500 505 510 

Ser Phe Gly Thr Pro Leu Pro Asp Thr lie Asp Gin Met Leu Arg Val 

515 520 525 

Lys Gly Met Lys His Arg Lys Thr Pro Ser His Thr Arg Met Leu Lys 

530 535 540 

Asp Gly Gin Glu Arg Pro Thr lie Leu Lys Ser Thr Ala Phe 
545 



550 555 
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mm<DM£ ■ 1831 

mmam : mm 
mam ■ 

WfQG>fflR > cDNA to mRNA 

sb n 

CGGACGGTCT TGGGTCGCCT GCTGCCTGGC TTGCCTGGTC GGCGGCGGGT GCCCCGCGCG 60 
CACGCGCAAA GCCCGCCGCG TTCCCAGACC CCAGGCCGCG CTCTGTGGGC CTCTGAGGGC 120 
GGC ATG CGG GAC TAC GAC GAG GTG ACC GCC TTC CTG GGC GAG TGG GGG 168 
Met Arg Asp Tyr Asp Glu Val Thr Ala Phe Leu Gly Glu Trp Gly 
15 10 15 

CCC TTC CAG CGC CTC ATC TTC TTC CTG CTC AGC GCC AGC ATC ATC CCC 216 
Pro Phe Gin Arg Leu lie Phe Phe Leu Leu Ser Ala Ser He lie Pro 

20 25 30 

AAT GGC TTC ACC GGC CTG TCC TCC GTG TTC CTG ATA GCG ACC CCG GAG 264 
Asn Gly Phe Thr Gly Leu Ser Ser Val Phe Leu He Ala Thr Pro Glu 

35 40 45 

CAC CGC TGC CGG GTG CCG GAC GCC GCG AAC CTG AGC AGC GCC TGG CGC 312 
His Arg Cys Arg Val Pro Asp Ala Ala Asn Leu Ser Ser Ala Trp Arg 

50 55 60 

AAC CAC ACT GTC CCA CTG CGG CTG CGG GAC GGC CGC GAG GTG CCC CAC 360 
Asn His Thr Val Pro Leu Arg Leu Arg Asp Gly Arg Glu Val Pro His 

65 70 75 

AGC TGC CGC CGC TAC CGG CTC GCC ACC ATC GCC AAC TTC TCG GCG CTC 408 
Ser Cys Arg Arg Tyr Arg Leu Ala Thr lie Ala Asn Phe Ser Ala Leu 
80 85 90 95 

GGG CTG GAG CCG GGG CGC GAC GTG GAC CTG GGG CAG CTG GAG CAG GAG 456 
Gly Leu Glu Pro Gly Arg Asp Val Asp Leu Gly Gin Leu Glu Gin Glu 
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100 105 110 

AGC TGT CTG GAT GGC TGG GAG TTC AGT CAG GAC GTC TAC CTG TCC ACC 504 

Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin Asp Val Tyr Leu Ser Thr 

115 120 125 

ATT GTG ACC GAG TGG AAC CTG GTG TGT GAG GAC GAC TGG AAG GCC CCA 552 

He Val Thr Glu Trp Asn Leu Val Cys Glu Asp Asp Trp Lys Ala Pro 

130 135 140 

CTC ACA ATC TCC TTG TTC TTC GTG GGT GTG CTG TTG GGC TCC TTC ATT 600 

Leu Thr He Ser Leu Phe Phe Val Gly Val Leu Leu Gly Ser Phe He 

145 150 155 

TCA GGG CAG CTG TCA GAC AGG TTT GGC CGG AAG AAT GTG CTG TTC GTG 648 

Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg Lys Asn Val Leu Phe Val 
160 165 170 175 

ACC ATG GGC ATG CAG ACA GGC TTC AGC TTC CTG CAG ATC TTC TCG AAG 696 

Thr Met Gly Met Gin Thr Gly Phe Ser Phe Leu Gin lie Phe Ser Lys 

180 185 190 

AAT TTT GAG ATG TTT GTC GTG CTG TTT GTC CTT GTA GGC ATG GGC CAG 744 

Asn Phe Glu Met Phe Val Val Leu Phe Val Leu Val Gly Met Gly Gin 

195 200 205 

ATC TCC AAC TAT GTG GCA GCA TTT GTC CTG GGG ACA GAA ATT CTT GGC 792 

lie Ser Asn Tyr Val Ala Ala Phe Val Leu Gly Thr Glu He Leu Gly 

210 215 220 

AAG TCA GTT CGT ATA ATA TTC TCT ACG TTA GGA GTG TGC ATA TTT TAT 840 

Lys Ser Val Arg He He Phe Ser Thr Leu Gly Val Cys He Phe Tyr 

225 230 235 

GCA TTT GGC TAC ATG GTG CTG CCA CTG TTT GCT TAC TTC ATC CGA GAC 888 

Ala Phe Gly Tyr Met Val Leu Pro Leu Phe Ala Tyr Phe He Arg Asp 
240 245 250 255 

TGG CGG ATG CTG CTG GTG GCG CTG ACG ATG CCG GGG GTG CTG TGC GTG 936 
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Trp Arg Met Leu Leu Val Ala Leu Thr Met Pro Gly Val Leu Cys Val 

260 265 270 

GCA CTC TGG TGG TTC ATC CCT GAG TCC CCC CGA TGG CTC ATC TCT CAG 984 

Ala Leu Trp Trp Phe He Pro Glu Ser Pro Arg Trp Leu He Ser Gin 

275 280 285 

GGA CGA TTT GAA GAG GCA GAG GTG ATC ATC CGC AAG GCT GCC AAA GCC 1032 

Gly Arg Phe Glu Glu Ala Glu Val He He Arg Lys Ala Ala Lys Ala 

290 295 300 

AAT GGG ATT GTT GTG CCT TCC ACT ATC TTT GAC CCG AGT GAG TTA CAA 1080 

Asn Gly He Val Val Pro Ser Thr He Phe Asp Pro Ser Glu Leu Gin 

305 310 315 

GAC CTA AGT TCC AAG AAG CAG CAG TCC CAC AAC ATT CTG GAT CTG CTT 1128 

Asp Leu Ser Ser Lys Lys Gin Gin Ser His Asn lie Leu Asp Leu Leu 

320 325 330 335 

CGA ACC TGG AAT ATC CGG ATG GTC ACC ATC ATG TCC ATA ATG CTG TGG 1176 

Arg Thr Trp Asn He Arg Met Val Thr He Met Ser He Met Leu Trp 

340 345 350 

ATG ACC ATA TCA GTG GGC TAT TTT GGG CTT TCG CTT GAT ACT CCT AAC 1224 

Met Thr He Ser Val Gly Tyr Phe Gly Leu Ser Leu Asp Thr Pro Asn 

355 360 365 

TTG CAT GGG GAC ATC TTT GTG AAC TGC TTC CTT TCA GCG ATG GTT GAA 1272 

Leu His Gly Asp He Phe Val Asn Cys Phe Leu Ser Ala Met Val Glu 

370 375 380 

GTC CCA GCA TAT GTG TTG GCC TGG CTG CTG CTG CAA TAT TTG CCC CGG 1320 

Val Pro Ala Tyr Val Leu Ala Trp Leu Leu Leu Gin Tyr Leu Pro Arg 

385 390 395 

CGC TAT TCC ATG GCC ACT GCC CTC TTC CTG GGT GGC AGT GTC CTT CTC 1368 

Arg Tyr Ser Met Ala Thr Ala Leu Phe Leu Gly Gly Ser Val Leu Leu 

400 405 410 415 
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TTC ATG CAG CTG GTA CCC CCA GAC TTG TAT TAT TTG GCT ACA GTC CTG 1416 
Phe Met Gin Leu Val Pro Pro Asp Leu Tyr Tyr Leu Ala Thr Val Leu 

420 425 430 

GTG ATG GTG GGC AAG TTT GGA GTC ACG GCT GCC TTT TCC ATG GTC TAC 1464 
Val Met Val Gly Lys Phe Gly Val Thr Ala Ala Phe Ser Met Val Tyr 

435 440 445 

GTG TAC ACA GCC GAG CTG TAT CCC ACA GTG GTG AGA AAC ATG GGT GTG 1512 
Val Tyr Thr Ala Glu Leu Tyr Pro Thr Val Val Arg Asn Met Gly Val 

450 455 460 

GGA GTC AGC TCC ACA GCA TCC CGC CTG GGC AGC ATC CTG TCT CCC TAC 1560 
Gly Val Ser Ser Thr Ala Ser Arg Leu Gly Ser He Leu Ser Pro Tyr 

465 470 475 

TTC GTT TAC CTT GGT GCC TAC GAC CGC TTC CTG CCC TAC ATT CTC ATG 1608 
Phe Val Tyr Leu Gly Ala Tyr Asp Arg Phe Leu Pro Tyr He Leu Met 
480 485 490 495 

GGA AGT CTG ACC ATC CTG ACA GCC ATC CTC ACC TTG TTT CTC CCA GAG 1656 
Gly Ser Leu Thr He Leu Thr Ala He Leu Thr Leu Phe Leu Pro Glu 

500 505 510 

AGC TTC GGT ACC CCA CTC CCA GAC ACC ATT GAC CAG ATG CTA AGA GTC 1704 
Ser Phe Gly Thr Pro Leu Pro Asp Thr lie Asp Gin Met Leu Arg Val 

515 520 525 

AAA GGA ATG AAA CAC AGA AAA ACT CCA AGT CAC ACA AGG ATG TTA AAA 1752 
Lys Gly Met Lys His Arg Lys Thr Pro Ser His Thr Arg Met Leu Lys 

530 535 540 

GAT GGT CAA GAA AGG CCC ACA ATC CTT AAA AGC ACA GCC TTC 1794 
Asp Gly Gin Glu Arg Pro Thr lie Leu Lys Ser Thr Ala Phe 

545 550 555 

TAACATCGCT TCCAGTAAGG GAGAAACTGA AGAGGAA 1831 
IH?'J#-^ : 5 
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m&HD&z • 22 
m<Dm - -*« 

CTAATACGAC TCACTATAGG GC 
@B?!I#^ : 6 

: 21 

mmam -mm 
m m 

TGTAGCGTGA AGACGACAGA A 

mma&z : 22 

m m 

TCGAGCGGCC GCCCGGGCAG GT 
BB^JOSS : 22 

ib^j©^ : mm 
mam 
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AGGGCGTGGT GCGGAGGGCG GT 

mpm^ : 9 

mpi<DM& ■ 20 

mam 

sb#[£>«si ft&£>« ^dna 

SB #1 

CTTTTGAGCA AGTTCAGCCT 

: 10 
ffi#KZ>:RS : 24 
ffl*[<0g : MS? 

bj#j©«£ • te©«Sft ^DNA 

sb m 

AGAGGTGGCT TATGAGTATT TCTT 

mm** ■ ii 

mnto&z : 22 

mmom • ma 
mom : 

SB #1 

CCAGGGTTTT CCCAGTCACG AC 
SB?!J#^ : 12 
SS^'JCO^^ : 22 

3 8 



20 



24 



22 
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m n 

22 

TCACACAGGA AACAGCTATG AC 
gjj#l## : 13 
HJ#I0>£3 *• 24 

mam •• 

m m 

24 

GTGCTGTTGG GCTCCTTCAT TTCA 

mam ■ 

SB ?<J 

24 

AGCTGCATGA AGAGAAGGAC ACTG 
ffl#!0>£3 : 24 

sa m 
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AGCATCCTGT CTCCCTACTT CGTT 

mm&% - i6 

mmo-%.z - 33 
mmom • mm 
mom ■ 

m n 

GATGGATCCC GGACGGTCTT GGGTCGCCTG CTG 

mwo-gz : 33 
mmam •■ mm 
mom • 

myiomm • momm ^dna 
m n 

GATGGATCCA AATGCTGCCA CATAGTTGGA GAT 
K#I## : 18 

mno&z : 33 

mnom •. &a* 

mnomm. ■ momm ^#dna 
be w 

GATGGATCCA TGGGCATGCA GACAGGCTTC AGC 

mnm^ ■ 19 

BB^COSS : 33 
: -#« 
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GATGGATCCT TCCTCTTCAG TTTCTCCCTT ACT 33 
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[02] 

OCTNio J -^yMffi<D^Zmtm%foW]mx>&Z><, 

[03] 

•9-X@H^J{C-m^SSB^J§: r + j T% ATP/GTP$g-&1M h <Z) n >iz ^ifxK^tfic 
[04] 

0CTN2 CD 7 - 1? > 8? tf (Dm^ £ B iT T? & & . 
[0 5] 
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[06] 
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[07] 
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